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This invention relates to apparatus useful in liquid as it flows therethrough being substan 
the treatment of hydrocarbon oil with a solvent 
and is particularly adapted for effecting con 
tinuous removal of asphaltic constituents from 
hydrocarbon oil such as mineral lubricating oil 
Stocks. 
In pending application, Serial No. 214,487, 

filed June 18, 1938, for "Removal of asphalt from 
hydrocarbon oil,' one of the present joint in 
Ventors describes a continuous method of remov 
ing asphalt from hydrocarbon oil in the presence 
of a solvent such as a liquefied normally gaseous 
petroleum hydrocarbon. The method involves 
effecting continuous removal of asphalt from the 
oil in a separating vessel wherein the asphalt 
bearing oil and solvent are subjected to counter 
current contact. As a result of such contact the 
mixture is separated into phases, one of which 
comprises oil and solvent substantially free from 
asphalt, while the other comprises a mixture. 
of asphalt and some solvent. These phases are 
continuously withdrawn from the separator and 
a portion of the withdrawn asphalt phase re 
turned to the separating vessel, together with 
fresh solvent. h 

The present invention concerns apparatus 
found to be particularly suitable for separating 
asphalt from oil by the foregoing method. 

Broadly, the apparatus contemplated, com 
prises a vertical countercurrent treating vessel 
provided with cellular baffle sections or grids 
Spaced at vertical intervals within the vessel. 
Nozzles are provided for introducing the solvent 
and oil tangentially to the intervening spaces 
within the tower between adjacent pairs of grids. 
The nozzles in the upper portion of the vessel 
are adapted to introduce solvent to the interior 
Of the vessel, while those at somewhat lower 
points in the vessel are adapted to introduce 
asphalt-bearing oil alone or mixed with solvent. 
Nozzles near the bottom of the tower provide for 
admission of solvent at that point. The pur 
pose of the nozzles is to inject the liquid into the 
tower at sufficiently high velocity to effect agi 
tation and thorough mixing of the liquids ex 
isting within the portions of the treating, vessel 
into which the nozzles project. . . . . " 
Thus, the oil and solvent are subjected to agi 

out the treating vessel. 
ings the liquids are caused to flow through the 
intervening baffle sections or grids in a rela 
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tively quiescent condition. . . . 
The baffle sections are designed to permit non 

turbulent flow of the liquid therethrough, the 

tially free from agitation. In this way the Swirl 
ing action caused by the discharge of liquid 
through the nozzles is confined to the portion of 
the vessel in the immediate vicinity of the nozzles. 
At intervening points within the vessel the liquid 
is in a relatively quiescent condition. 

In short, the single treating vessel of the pres 
ent invention provides means within its interior 
for subjecting the oil and Solvent to alternate 
turbulent and non-turbulent foW. 

Reference Will now be made to the figures of 
the accompanying drawing in order to describe 
the apparatus in greater detail: 
As indicated in Figure 1, which is a vertical 

sectional view of a preferred form of counter 
current treating apparatus, there is provided a 
closed vertical vessel provided with annular 
jackets 2 through which either a heating or cool 
ing medium, such as water, for example, may be 
passed for the purpose of maintaining suitable 
Conditions of temperature within the vessel. As 
shown, the jacket may be in the form of in 
dividual sections so .that, if desired, different 
temperatures may be maintained at different 
points within the vessel. 
The exterior of the jacketed vessel is advan 

tageously covered with insulating material 3 as 
ShOWn. 
Within the vessel are battle sections 4, dis 

posed one above the other, and spaced apart 
from each other. 
As indicated in Figure 2, which is a cross 

sectional view, taken on line 2-2 of Figure 1, 
these baffle sections are of cellular or honeycomb 
construction, comprising a plurality of vertical 
conduits or passages, which, it is contemplated, 
may be circular as well as rectangular in cross 
Section. Although the dimensions of the con 
duits or passages may vary over a wide range, 
we prefer that they have an inside cross-sec 
tional area the greatest dimension of which is 
not more than one-quarter of the inside diameter 
of the vessel. As regards the length of the pas 
sages, we prefer that the same be not less than 
ten times, the greatest dimension of the cross 
sectional area of one of the passages. It is to 
be understood that the lower limit of the cross 
sectional area of the conduits is determined both 

Between successive mix', by structural limitations as well as by that cross 
sectional area at which plugging occurs. Like 
wise, the upper limit of the length of the pas 
sages is determined by structural and economic 
limitations, which are readily apparent to any 
One skilled in the art. 
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Ring manifold feed pipes 5 surround and are 

attached to the exterior of the vessel at succes 
Sive points throughout its vertical length, these 
points corresponding to the intervening spaces 
within the vessel between adjacent pairs of baffle 
Sections 4. 
These manifolds connect by means of valved 

pipes 6 to nozzles T, as shown in Figures 3 and 
4, Fig. 3 being a cross-Sectional view taken on 
line 3-3 of Fig. 1, and Fig. 4 being an elevational 
detail view of the ring manifold feed pipe sys 
tem. These nozzles project tangentially through 
the jacketed wall of the vessel so that the liquid 
discharged through each nozzle is discharged 
tangentially with respect to the interior wall of 
the vessel , thereby imparting a swirling action 
to the liquid at this point within the vessel. 
A charge pipe 8 connects with the upper ring 

manifold to permit introducing either Solvent or 
Oil to the vessel at this point. 
The main body of charge oil, advantageously 

mixed with Some solvent, is introduced through 
a pipe 9 connecting with the ring manifolds lo 
cated in the middle portion of the vessel. Valves 
are provided to permit adjusting the amount of 
oil charge to each manifold. . ??? " 
The asphaltic constituents precipitated from 

the oil accumulating in the bottom of the vessel 
are mixed with Some Solvent. This accumulated 
material is drawn off through a pipe fi and a 
portion is returned to the vessel through a pipe 2 
connecting with the lowermost manifold. 
The deasphalted mixture comprising oil sub 

stantially free from asphalt, mixed with the major 
proportion of the solvent, accumulates in the top 
of the tower from which it is withdrawn through 
a pipe 3. . 
The withdrawn liquid may be conducted to suit 

able tanks, or to stills, wherein the solvent is 
stripped from the oil or asphalt, as the case 
may be. 

In the usual operation of the treating vessel 
asphalt-bearing oil, either alone or mixed with a 
suitable proportion of a solvent, such as propane, 
is introduced to the middle portion of the vessel. 
The vessel is maintained under suitable condi 
tions of temperature such that the asphaltic con 
stituents are substantially insoluble in the oil. As 
a result, the asphaltic constituents are precipi 
tated from the mixture, and flow downwardly 
through the vessel, while the asphalt-free oil and 
solvent move upwardly therethrough. 
A portion of the asphaltic residue being con 

tinuously withdrawn from the bottom of the 
vessel is returned to the lower portion thereof, 
together with an additional quantity of solvent. 
The additional solvent introduced at this point, 

in rising upwardly through the tower comes into 
countercurrent contact with the downwardly 
flowing asphalt phase and thus washes additional 
oil from the asphalt. The oil thus washed or ex 
tracted from the asphalt flows upwardly through 
the tower. - 

Additional propane in relatively smal propor 
tion can, if desired, be introduced near the top of 
the tower for further washing or. to precipitate 
remaining asphaltic constituents. 
Thus, it will be seen that the ba?e sections - 

eliminate eddy-currents and provide a setting 
region where precipitated asphatic materia may 
settle out on its way to the next lower stage with 
in the vessel. 
While annular jackets have been illustrated 

above for regulating the temperature conditions 
prevailing within the vessel, it is contemplated 
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that other means of maintaining the temperature 
may be used, as, for example, cooling or heating 
coils placed within the interior of the vessel. 
Moreover, the temperature may be controlled en 
tirely or in part by adjusting the temperature of 5 
the entering liquids. 

It is, of course, to be understood that where 
liquefied normally gaseous solvents, such as pro 
pane, are being used as the treating agent, vessel 
must be capable of withstanding relatively high 

preSSures sufficient to maintain the solvent in a 
liquefied condition. 
While the apparatus has been described with 

particular reference to the deasphalting of lubri 
cating oil stocks, its application in other fields is 
also contemplated, as, for example, in the extrac 
tion of lubricating oil or other petroleum frac 
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tions with selective solvents wherein the oil is . 
separated into liquid extract and rafiinate phases. 

Obviously many modifications and variations 
of the invention as hereinbefore set forth may be 
made without departing from the Spirit and scope 
thereof, and therefore only such limitations 
should be imposed as are indicated in the ap 
pended claims. 
We claim: 
1. A countercurrent extraction tower adapted 

for continuous deasphalting of hydrocarbon oil 
in the presence of a liquefied normally gaseous 
petroleum hydrocarbon comprising a vertical 
vessel, a plurality of cellular grids spaced at verti 
cal intervals throughout the vessel, each of said 
grids comprising a plurality of vertical conduits, 
said conduits having a relatively large cross-sec 
tional area sufficient to permit non-turbulent flow 
of liquid therethrough and the length of each 
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conduit being at least ten times the greatest di- . 
mension of its cross-sectional area, and means for 
subjecting the liquid flowing through the vessel 
to agitation within the intervening spaces be 
tween adjacent pairs of grids. . 

2. A countercurrent extraction tower adapted 
for continuous deasphalting of hydrocarbon oil in 
the presence of a liquefied normally gaseous pe 
troleum hydrocarbon comprising a vertical cylin 
drical vessel, a plurality of cellular grids spaced 
at vertical intervals throughout the vessel, each 
of said grids comprising a plurality of vertical 
conduits, said conduits having a relatively large 
cross-sectional area sufficient to permit non-tur 
bulent flow of liquid therethrough and the length 
of each conduit being at least ten times the great 
est dimension of its cross-sectional area, and 
nozzles for introducing liquid to the intervening 
spaces within the vessel between adjacent pairs 
of grids, said nozzles being disposed so as to in 
troduce the liquid in a direction-tangential to the 
inner circunferential wall of the vesse. 

3. Apparatus for continuous countercurrent 
treatment of aliquid with another liquid of differ 
ent density comprising a vertical vessel, means for 
introducing the liquid of lesser density to the 
lower portion of the vessel, means for introduc 
ing the liquid of greater density to the upper por 
tion thereof, cellular grids spaced at vertical in 
tervals within the vessel, each of said grids con 
prising a plurality of vertical conduits, said con 
duits having a relatively large cross-sectional 
area suficient to permit non-turbulent fost of 
liquid therethrough and the length of each con 
duit being at least ten times the greatest dimen 
sion of its cross-sectional area, means for sub 
jecting...the liquid flowing through the vessel to 
agitation within the intervening spaces between 
adjacent pairs of grids, and means for separately 
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Withdrawing the liquid accumulating in the e end portions of said vessel. 

4. Apparatus for continuous countercurrent 
treatment of a liquid with another liquid of differ 
ent density comprising a vertical vessel, a plu 
rality of cellular grids spaced at vertical intervals 
throughout the vessel, each of said grids compris 
ing a plurality of vertical conduits, said conduits 
having a relatively large cross-sectional area 
Sufficient to permit non-turbulent flow of liquid 
therethrough and the length of each conduit be 
ing at least ten times the greatest dimension of 
its cross-sectional area, a plurality of horizontally 
disposed nozzles projecting tangentially into the 
intervening spaces within said vessel between ad 
jacent pairs of grids, means for introducing a liq 
uid of lesser density to nozzles in the lower por 
tion of said vessel, means for introducing a liquid 
of heavier density to nozzles in the upper portion 
of said vessel, and means for Separately with 
drawing from the opposite ends of said vessel the 
liquid accumulating therein. 

5. A tower adapted for the continuous counter 
current treatment of oil with a Solvent having a 
density less than oil and adapted to precipitate 
and remove asphaltic constituents from the oil, 
comprising a vertical vessel, cellular grids spaced 
at vertical intervals throughout Said vessel, each 
of said grids comprising a plurality of vertical 
conduits, said conduits having a relatively large 
cross-sectional area sufficient to permit non 
turbulent flow of liquid therethrough and the 
length of each conduit being at least ten times 
the greatest dimension of its cross-sectional area, 
horizontally disposed nozzles projecting tangen 
tially into the intervening spaces within the vessel 
between each pair of adjacent grids, means for 
introducing solvent under high velocity to the 

3 
nozzles in the lower portion of the vessel, means 
for introducing the asphalt-bearing oil to nozzles 
in the mid-portion of said vessel, means for with 
drawing oil substantially free from asphalt and 
nixed with solvent from the top of the vessel, 
means for withdrawing asphaltic residue from the 
bottom of said vessel, and means for returning a 
sportion of the withdrawn residue to the bottom of 
Said Wessel. 

6. A tower adapted for the continuous counter 
Current treatment of oil with a Solvent having a 
density less than oil and adapted to precipitate 

s 
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and remove asphaltic constituents from the oil, 
comprising a vertical vessel, means for maintain 
ing desired conditions of temperature within the 
Wessel, cellular grids spaced at vertical intervals 
throughout said vessel, each of said grids com 
prising a plurality of vertical conduits, said con 
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duits having a relatively large cross-sectional area - 
Sufficient to permit non-turbulent flow of liquid 
therethrough and the length of each conduit be 
ing at least ten times the greatest dimension of 
its cross-sectional area, horizontally disposed noz 
2les projecting tangentially into the intervening 
spaces within the vessel. between each pair of ad 
jacent grids, means for introducing solvent under 
high velocity to the nozzles in the lower portion 
of the vessel, means for introducing the asphalt 
bearing oil to nozzles in the mid-portion of said 
Wessel, means for withdrawing oil substantially 
free from asphalt and mixed with solvent from 
the top of the vessel, means for withdrawing 
asphaltic residue from the bottom of said vessel, 
and means for returning a portion of the with 
drawn residue to the botton of Said Wessel. 

.TELEODORE A. MANGELSDORF ?? 

CHARLES T. ANNÉ. 
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